Enhancement of antibody production and expression of c-Fos in the insular cortex in response to a conditioned stimulus after a single-trial learning paradigm.
Immune responses can be modulated by Pavlovian conditioning techniques. In this study, to evaluate the conditionability of antibody response via a single-trial conditioning paradigm, we used a protein antigen ovalbumin as an unconditioned stimulus (UCS) that was paired with a novel taste of saccharin in a single-trial learning protocol. A significant enhancement of anti-ovalbumin antibody production was observed in the conditioned rats at Days 15, 20 and 25 after re-exposure to the conditioned stimulus. The pattern of conditioned antibody response is similar to that of antigen-induced antibody response. Furthermore, to identify the involvement of a limbic brain structure in the expression of conditioned antibody response, immediate-early gene c-fos expression was used as a marker of neuronal activation to detect the functional activation in the insular cortex (IC) in response to the conditioned stimulus. The re-exposure of conditioned rats to the conditioned stimulus resulted in a significant increase of c-Fos immunoreactivity in all three areas of the IC including the agranular, dysgranular, and granular areas, suggesting that IC is involved in the neural mechanism of expression of conditioned immune response.